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In this note, we explain vanishing theorem and non-vanishing
theorem for $\log$ canonical pairs. Our new approach greatly simpli-
fies proofs of the fundamental theorems for the $\log$ minimal model
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$0arrow \mathcal{O}_{X}(D-Y)arrow \mathcal{O}_{X}(D)arrow \mathcal{O}_{Y}(D)arrow 0$
$H^{1}(X, \mathcal{O}_{X}(D-Y))=0$
$H^{0}(X, \mathcal{O}_{X}(D))arrow H^{0}(Y, \mathcal{O}_{Y}(D))$
$X$ $|D|$






























Ambro [A] quasi-log varieties
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4$[K$ $, \S 23]$
4.1 $X$ $K_{X}$ $\mathbb{Q}$ -









4.2 ( ) $(X, B)$ $X$ $\mathbb{Q}$ - $B$
$B$ $B_{i}$ $B= \sum_{i}b_{i}B_{i}$
$b_{i}$ $K_{X}+B$ $\mathbb{Q}$-
$f$ : $Yarrow X$ $(X, B)$




$j$ $a_{j}>-1$ $(X, B)$
(klt ) $aj\geq-1$ $(X, B)$ (lc
) $f_{*}( \sum_{j}a_{j}E_{j})=-B$ $\sum_{j}aE$
4.3 ( ) $X$ $S$ $X$




(X, $\sum_{i}b_{i}$Si) $0\leq b_{i}\leq 1$
$i$
LC
44(LC ) $(X, B)$ $X$ $C$
$(X, B)$ LC (lc center) $(X, B)$
$f$ : $Yarrow X$
$K_{Y}=f^{*}(K_{X}+B)+ \sum_{j\in J}a_{j}E_{j}$
$f(E_{jo})=C$ $a_{j_{0}}=-1$ $io\in J$
$(X, B)$ LC $C$ LC $C$ LC
4.5 ( 2) $(X, \sum_{i}b_{i}S_{i})$
$T= \sum_{b_{i}=1}S_{i}$ $T$ $X$
$T$ $T= \sum_{j}T_{j}$ $T_{j_{1}}\cap\cdots\cap T_{j_{k}}$
$(X, \sum_{i}b_{i}S_{i})$ LC
5
5.1 ( ) $X$ $B$ $X$
$\mathbb{Q}$- $(X, B)$ $L$ $X$
$a$ $aL-(K_{X}+B)$
$m_{0}$ $m\geq m_{0}$









5.2 ( ) $X$ $B$







6.1 ( LC ) $(X, B)$















6.2 $X$ $B$ $\mathbb{Q}$
$(X, B)$ $D$ $X$ $D-$
$(K_{X}+B)$ $C$ $(X, B)$ LC
$H^{i}(X, \mathcal{I}_{C}\otimes \mathcal{O}_{X}(D))=0$
$H^{i}(X, \mathcal{O}_{X}(D))=0$
$i>0$ $\mathcal{I}_{C}$ $C$ $X$
$H^{0}(X, \mathcal{O}_{X}(D))arrow H^{0}(C, \mathcal{O}_{C}(D))$
[F3]
[ 2] [ 3]
7
7.1 ( ) $C$ $(X, B)$ LC
$|mL|$ $C$
$L|_{C}$




$H^{0}(X, \mathcal{O}_{X}(mL))arrow H^{0}(C, \mathcal{O}_{C}(mL))$







$C$ $x\in C$ $C$
$\mathbb{Q}$- $M$ $M\sim \mathbb{Q}lL-(K_{x}+B)$
$c$ $(X, B+cM)$ $c$
$M$ $0<c<1$ $(X, B+cM)$ $C$
LC $C’$
$(a-ac+cl)L-(K_{X}+B+cM)\sim_{\mathbb{Q}}(1-c)(aL-(K_{X}+B))$
$a$ $a-ac+cl$ $(X, B)$ $(X, B+cM)$
$L|c$
7.2( )
$(X, B)$ $(X, B)$
$|mL|$ $D_{1},$ $\cdots,$ $D_{n+1}$ $m$ $n=\dim X$
Bs $|mL|=\emptyset$ $L$ Bs $|mL|\neq\emptyset$
$D= \sum_{i=1}^{n+1}D_{i}$ $0<c<1$
$(X, B+cM)$ $(X, B+cM)$ LC $C$
$C\subset$ Bs $|mL|$
$(c(n+1)m+a)L-(K_{X}+B+cD)\sim_{\mathbb{Q}}aL-(K_{X}+B)$
$a$ $c(n+1)m+a$ $(X, B)$ $(X, B+cD)$
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